A B S

T

SEP 08 2000

ENGINEERING DATA TRANSMITTAL

Page 1 of |

ot 530276

2. To: (Receiving Organization)
Distribution

3. From: (Originating Organization)
TFC Radiological Control

4. Related EDT No.:
N/A

5. Proj./Prog./Dept./Div..
Radiological Engineering

8. Design Authority/Design Agent/Cog. Engr.:
D. J. Foust

7. Purchase Order No.:
N/A

8. Originator Remarks:

“Dose Rate Calculations for Rotary Mode Core Sampling Exhauster” is being

issued as RPP-6549,

9. Equip./Component No.:
N/A

10. System/Bidg /Faciity:
N/A

11. Recelver Remarks:

11A. Design Baseline Document? ] Yes

B No

12. Major Assm. Dwg. No.:
N/A

13. Permit/Permit Application No.:
N/A

14, Required Response Date;
N/A

15. DATA TRANSMITTED {F (G) {H) [{)]
Origi- | Receiv-
A Approval | Reason
Iéer)n {8) Document/Drawing No. (C)ngneet (DL?"' (E) Title or Description of Data Transmitted Boagy for Trane] Do | Ditwo-
No. : : nator | mital | ggbo- | LARO
1 RPP-6549 N/A 0 Dose Rate Calculations for N/A 3 1
Rotary Mode Core Sampling
Exhauster
16. KEY
Approval Designator (F) Reason for Transmittal (G) Disposliion (H) & (I)
D OR N/A Approval 4. Review 1. Approved 4. Reviewed no/comment
(Saa \M'-!C-CM—3-5 2 Reisase 5. Post-Review 2. Approved w/commant 5. Reviewed w/comment
Sec. 12.7) 3. Information 6. Dist. (Recaipt Acknow. Required) 3. Disapproved w/comment 6. Receipt acknowledged
SIGNATURE/DISTRIBUTION
(See Approval Dasignator for required signatures)
Fgea- D({;"), (J) Name (K) Signature (L) Date (M) MSIN Hoo- DQ""’),. (J) Name (K) Signature (L) Date (M) MSIN
Design Authority N/A 4 | 4 | PeerReviewRM Pierson /207 4 . . ifio wroxs

Deslgn Agent N/A

Cog. Eng. DJ Fuustg . ' e
1| { |cos Mar. s Schoteid 44
7

QA N/A
Safety N/A
N/A
Dp z\ 19. 21. DOE APPROVAL (if required)
CtiNo. N/A
(4
J. Foust /3/&0 N/A Jéﬁm ¥ /4 [ Approved
s naturu of EDT Date Authorized Representative Date Authorityl Date [ Approved wicomments
inator for Receiving Organization COgn ant Manager
] Disapproved wicomments

BD-7400-172-2 (10/97)

BD-7400-172-1




DISTRIBUTION SHEET

loistribution zron; Foust | Page 1 of 1
Project Title/Work Order Date 8/3/00
RPP-6549 - Dose Rate Calculations for Rotary Mode Core Sampiing Exhauster EDT No. 630276
ECN No. N/A
Name MSIN WRnAll | Text Only Appendix | EDT/ECN
Attach. Only Only
K. R. Dunn 87-175
K. W. Gray 87-75 X
R. J. Reeder 57-05 X
D. J. Foust 87-75 ¥
R. L. Brown 57-75 X
E. E. Bickel 37-75 X
J. S. Schofield 37-12 X
R. M. Pierson 537~-75 X

A-6000-135 (10797}




Dose Rate Calculations
for Rotary Mode Core
Sampling Exhauster

D. J. Foust
CH2ZM Hill Hanford Group Inc.

Richland, WA 99352
U.S. Department of Energy Contract DE-AC06-99RL14047

EDT/ECN: EDT-630276 UC:. 2080

Cost Center: 79700 Charge Code: 102266
B&R Code: N/B Total Pages: A&
Key Words:

RMCST; HEPA; exhauster; core sampling

Abstract:

RPP-6549, Rev. 0

This document provides calculated estimated dose rates for three
external locations on the rotary mode core sampling exhauster HEPA

filter housing.

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof or its contractors or subcontractors.

Printed in the United States of America. To obtain copies of this document, contact: Document Control Services,
2.0. Box 950, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420; Fax (509) 376-498%.

DATE

sta 4 3
SEP 08 2000

L™
elease Approval Date

Release Stamp

Approved For Public Release

A-6002-767 (10/99)




Dose Rate Calculations RPP-6549

For Rotary Mode Core Revision 0
Sampling Exhauster Page 1 of 21
Purpose

This document provides the calculated estimated dose rates for three external locations on the
Rotary Mode Core Sampling (RMCS) exhauster HEPA filter housing, per the request of
Characterization Field Engineering.

Calculations

Dose rates for nine cases, as described in table 2, were calculated utilizing the MicroShieid®
computer-modeling program. The geometry utilized is shown in figures 1 and 2 below. The
isctopic concentration utilized in the source term is shown in table 1.

Because of limitations in the MicroShield computer-model, it was not possibleihe:bodel the filters
as rectangular solids in cases 2, 3, 4, 8, 7 and 8, For these cases, it was necessary to modei the
filters as rectangular plane sources, and thus, the results for these cases are estimates only, and
may not be directly comparable to the results for cases 1, 5 and 9. Because of the lack of seif
shielding in the planar model, the calculated dose rates for these cases is likely to be higher than
actual measurements.

References

¢ Interoffice Memo # 74910-00-010, “Dose Rate Calculations for Rotary Mode Core
Sampling Exhauster, June 8, 2000

Table 1
SST Solids Radionuclide Concentrations
To Use for RMCS Exhauster Housing
Dose Rate Calculations
Concentration
Isotope B/l T
*Co 42x10° 0.011
XSr 16x10"° 43,2
Y 1.6 x10™ 43.2
~'Cs 1.0x10" 2.7
197ga 95x10" 26
™Eu 58x10° 0.16

! Interoffice Memo # 74910-00-010, “Dose Rate Calculations for Rotary Mode Core Sampling Exhauster, June 8, 2000
2 MicroShield Is a registered trademark of Grove Engineering Inc.
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Table 2
Case . Dose Rate
Number Description (mR/hr)

1 Dose rate at point A with 1 L of waste distributed 5129
evenly throughout the pre-fiiter. '

5 Dose rate at point B with 1 L of waste distributed 720"
evenly throughout the pre-filter.

3 Dose rate at point C with 1 L of waste distributed 245"
evenly throughout the pre-filter.

4 Dose rate at point A with 1 L of waste distributed 729"
evenly throughout the 1* HEPA.

5 Dose rate at point B wnh 1 L of waste distributed 5 085
evenly throughout the 1" HEPA. ’

6 Dose rate at point C w:th 1 L of waste distributed 384"
evenly throughout the 1% HEPA.

7 Dose rate at point A wuth 1 L. of waste distributed 245"
evenly throughout the 2™ HEPA.

8 Dose rate at point B wnth 1 L of waste distributed 284"
evenly throughout the 2™ HEPA.

9 Dose rate at point C wuth 1 L of waste distributed 5 085
evenly throughout the 2" HEPA. ’

TBacause of limitations of the MictoShield Model, the results for these cases should be considered
estimates, and may hot be directly comparable with the results forcases 1, 5 & 9.

Tabie 3
Shield Materials’
Dimension . Densit Elemental % by
Component {inches) Material (gm/cm Component | Weight
= | v et en a0
2 ’ o) 53
HEPA
Frame 0.075 Fe 7.86 Fe 100
Air
Gap 4.25 0.00122 100
Duct
wall 0.25 Fe 7.86 Fe 100
Foam
Insulation 1.13 c 0.20 c 100
Tinteroffice Memo # 74910-00-010, “Dose Rate Calculations for Rotary Mode Core
Sampling Exhauster, June 6, 2000
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Figure 1: im o
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Figure 2:
RMCS Exhauster Housing

(External View Showing Dose Rate Locations for Calculations)
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MicroShield v5.05 (5.05-00043)
River Protection Project - Radiological Control

RPP-6D49
Page 01 Revigion O Page 4 of 21 File Ref:
DOS File: RMCSEXHIMS5 Date: _Bf2 {2000
Run Date: June 8, 200C By:
Run Time: 8:36:30 AM Checked: __/mi_*t+f®
Duration : 00:00:06
Case Title: RMCSExh1
Description: RMCS Exhauster - Case 1
Geometry: 13 - Rectangular Volume
Source Dimensions
Length 56.896 cm 1ft104in
Width 5.08 cm 20in
Height 56 896 cm 1ft104in
Dose Points
X Y z
#1 7239 cm 28.448 cm 254 cm
2ft45in 112in 1.0n
Shields
Shield Name Dimension Material Density
Source 1.64e+04 cm’ HEPA 0.05
Shield 1 191 em Ircn 786
Shield 2 10.795 cm Air 0.00122
Shield 3 635 cm Iron 7.86
Shield 4 287 cm Carbon .29
Alr Gap Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
Nuclide curies becquerels o /em? Bg/cm?
Ba-137m 2.6000e+000 2 6200e+010 15811e+002 51.8455e+006
Co-60 1.1000e-002 4 0700e+008 6.6891e-001 2.4750e+004
Cs-137 2.7000e+000 9.9900e+010 1.6419e+002 6.0749e+006
Eu-154 1.6000e-001 5.9200e+009 9.7296e+000 3.5999e+005
5r-90 4.3200e+001 15984e+012 2.6270e+003 9.7198e+007
¥-90 4.3200e+001 1.5984e+012 2.6270e+003 9 7198e+007
Buildup
The material reference is : Shield 3
Integration Parameters
X Direction 10
Y Direction 20
Z Direction 20
Results
Energy Activity Fluence Rate Flyence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cem?® /see MeV/em? /sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.03 5.666e+09 3.281e-20 3.579e-20 3.252e-22 3.b47e-22
0.04 2.542e+09 1.576e-07 1.856e-07 6.971e-10 8.207e-10
0.05 3.060e+08 1.407e-03 1808e-03 3.748e-06 4 815e-06
01 2.395e+09 8.182e+02 1.416e+03 1.252e+00 2.167e+00



Page 12

DOS File: RMCSEXHL.MS5
Run Date: June 8, 2000 RPP-6549

Run Time: 83630 AM Revision O PGQG 5 Of 21
Duration : 00:00:06

ner Activity Flyence Rate Flyence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm?/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
Q.2 4.043e+08 1.265e+03 2.56%9e+03 2.233e+00 4534e+00
04 4 224e+07 3.88%e+02 7.162e+02 7.578e-01 1.395e+00
05 © 1.282e+07 1.601e+02 2.78le+02 3.143e-01 5.458e-01
06 8.704e+10Q 1.387e+06 2.290e+06 2.707e+03 4 469e+03
08 2.309e+09 5.357e+04 8.196e+04 1.019e+02 1.65%e+02
10 2.228e+09 6.8850e+04 9.988e+04 1.26%e+02 1.841e+02
15 2.717e+09 1.394e+05 1851e+05 2.345e+02 3.113e+02

TOTALS: 1.057e+11 1.651e+06 2.662e+06 3.174e+03 5.12%e+03




MicroShield v5.05 (5.05-00043)

RPP-6549 River Protection Project - Radiological Control
Page 1 Revision 0 Page 6 of 21 File Ref:
DOS File: RMDSEXH2.MS5 Date: 2/ 2000
Run Date: August 3, 2000 By:
Run Time: 8:08:32 AM Checked: __#ri_ sjwi"
Duration : 0Q:00:01
Case Title: RCMSExh2
Description: RCMS Exhauster - Case 2
&eometry: 5 - Rectangular Area - Horizontal
Source Dimensions
Length 56.896 cm 1f1104in
Width 56.896 cm ift104in
Dose Points
X Y Z
#1 72.387 cm 33.655 ¢m 28.448 cm
2fr45in 1ft13in 11.2 in
Shields
Shield Name imension Material Density
Shield 1 191 em Iron 7.86
Shield 2 10.795 cm Air 0.00122
Shield 3 635 em Iron 7.86
Shield 4 287 em Carbon 0.2
Air Gap Air 0.00122
Immersion Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons « 0.015 ; Excluded
Library : Grove
Nuglide curies becquerels wWifem® Bg/cm*
Ba-137m 2.6000e+000 9.6200e+010 8.0317e+002 2.9717e+007
Co-60 1.1000e-002 4.0700e+008 3.3980e+000 1.2573e+005
Cs-137 2.7000e+000 9.9900e+010 B.3407e+002 3.0860e+007
Eu-154 1.6000e-001 5.9200e+009 4 9426e+001 1.8268e+006
5r-90 4.3200e+001 1.5984e+012 1.3345e+004 49377e+008
Y-90 4.3200e+001 1.5984e+012 1.3345e+004 49377e+008
Buildup
The material reference is : Shield 3
Integration Parameters
Z Direction 20
X Direction 20
Resuits
ner Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm®/gsec MeV/cm*/sec mR/hr mR/hr
No Buildup With Buildup Mo Buildup With Builidup
Q.03 5.666e+09 1.723e-21 1.878e-21 1.708e-23 1.861e-23
0.04 2.542e+09 2.042e-08 Z.406e-08 9.030e-11 1.064e-10
0.05 3.060e+08 2.386e-04 3.067e-04 6.355e-07 8.170e-07
0.t 2.395e+09 1.428e+02 2.424e+02 2.185e-01 3.708e-01
0.2 4.043e+08 2.050e+02 3.907e+02 3.619e-01 6.696e-01
04 4.2249e+07 6.042e+01 1.031e+02 1.177e-01 2.010e-01
05 1.282e+07 2.45%e+01 3.975e+01 4827e-02 7.802e-02
0.6 B.704e+10 2.110e+05 3.259e+05 4.119e+02 6.361e+02
.8 2.309e+09 8.044e+03 1.162e+04 1.530e+01 2.210e+01




Page :2
DOS File: RMDSEXHZ2.MS5
Run Date: August 3, 2000 RPP-6549

Run Time: 8:08:32 AM Revision 0 Page 7 of 21
Duration : 00:00:01
Energy Activi Fluence Rate Fluence Rate re Rate
eV photons/sec MeV/em®/sec MeV/em*/sec mR/hr
No Buildup With Buildup No Buildup
1.0 2.228e+09 1.024e+04 1.408e+04 1.887e+01
15 2.717e+09 2.03%9e+04 2.588e+04 3.431e+01
TOTALS: 1.057e+1t 2.501e+05 3.783e+05 4B1le+02

Exposure Rate
mR/hr
With Buildup
2.595e+01
4.354e+01

7.291e+02




MicroShield v5.05 (5.05-00043)
River Protection Project - Radiclogical Control

RPP-6549 ;
Poge i1 Revision 0 PageBof 21 File Ref:
DOS File: RMDSEXH3 MS5 Date: 2 o
Run Date: June 14, 2000 By: y )7
Run Time: 8:05:24 AM Checked: __ AP ¢ful®
Duration : 00:00:01
Case Title: RCMSExh3
Description: RCMS Exhauster - Case 3
Geometry: 5 - Rectangular Area - Horizontal
Source Dimensions
¥ Length 56.896 cm 1ft104in
% Width 56,896 cm 1+10.4in
Dose Points
X Y £
#1 72.387 em 133.35em 28.448 cm
2ft45in 4ft45in 11.2in
Shields
Shield Name Dimension Material Density
Shield 1 075 in Iron 7.86
Shield 2 425in Air 0.00122
Shield 3 25 in Iron 7.86
Shield 4 113in Carbon 0.2
Air Gap Air 0.00122
Immersion Air 0.00122
Source Input
6rouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
MNugclide curies becquerels wCifem? Bg/cm?®
Ba-137m 2.6000e+000 9.6200e+010 8.0317e+002 2.9717e+007
Co-60 1.1000e-002 4 0700e+008 3.3980e+000 1.2673e+005
Cs-137 2.7000e+000 9.9900e+010 B.3407e+002 3.0860e+007
Eu-154 1.6000e-001 5.9200e+009 4.9426e+001 18288e+006
5r-90 4,3200e+001 1.5984e+012 1.3345e+004 4.9377e+008
Y-90 4.3200e+001 1.5984e+012 1.3345e+004 49377e+008
Buildup
The material reference is : Shield 3
Integration Parameters
Z Direction 20
X Direction 20
Results
Energy Activity Fluence Rate Fluence Rgte Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?®/sec MeV/cm® /sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.03 5.666e+09 1.035e-31 4,594¢-24 1026e-33 4553e-26
0.04 2.542e+09 1.717e-13 2.056e-13 7.594e-16 9.093e-16
0.05 3.060e+08 1.840e-07 2.431e-07 4.901e-10 6.477e-10
0.1 2.395e+09 1.351e+01 2 584e+01 2.067e-02 3.954e-02
02 4.043e+08 4.291e+01 1,008e+02 7.573e-02 1.779¢-01
04 4 224e+07 1.539e+01 3.307e+01 3.000e-02 6.443e-02




Pagz 2

DOS File: RMDSEXH3 MS5
Run Date: June 14, 2000 RPP-6549

Run Ti‘me: B8:05:24 AM Revision O PO.QG 9 Of 21
Duration : 00:00:01

ner: Activity Eluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?®/sec MeV/cm?/sec mR/hr mR/hr
o Buil With Buildup No Buildup With Buildup
05 1.282e+Q7 6.526e+00 1.311e+01 128le-02 2.573e-02
Q.6 8.704e+10 5.771e+04 1.092e+05 1.126e+02 2.132¢+02
08 2.309e+09 2.29Be+03 3.954e+03 4.370e+00 7.521e+00
10 2.228e+09 3.016e+03 4.849e+03 5.560e+00 8.939%e+00

15 2.717e+09 6.317e+03 9.119e+03 1.063e+01 1.534¢+01

TOTALS: 1.057e+11 6.942e+04 1.273e+05 1.333e+02 2.453e+02




MicroShield v5.05 (5.05-00043)

River Protection Project - Radiological Control

RPP-6549
Page 1 Revision 0 Page 10 of 21  File Ref:
DOS File: RMDSEXH4.MSE Date: 2 oo
Run Date: June 14, 2000 By: _ BF
Run Time: 8:22:34 AM Checked: _ARP — tlufe:
Duration ; 00:00:01
Case Title: RCMSExh4
Description: RCMS Exhauster - Case 4
Geometry: B - Rectangular Area - Horizontal
Source Dimensions
Length 56.896 cm 1ft104in
y Width 56.896 cm 1ft104in
Dose Points
X Y 4
#1 72.387 cm 3365%cm 28.448 cm
2ft45in I1ft13in 11.2 in
Shields
Shield Name Dimension Material Density
Shield 1 075in Iron 7.86
Shield 2 425 in Air 0.00122
Shield 3 .25 in Iron 7.86
L Shield 4 113 in Carbon 0.2
Air Gap Air 0.00122
Immersion Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons « 0.015 : Excluded
Library : Grove
Nuclide curies becquerels WCifem? Ba/em’®
Ba-137m 2.6000e+000 9.6200e+010 8.0317e+002 2.9717e+007
Co-60 1.1000e-002 4.0700e+008 3.3980e+000 1.2573e+005
Cs-137 2.7000e+000 9.9900e+010 8.3407e+002 3.0860e+007
Eu-154 1.6000e-001 5.9200e+009 4.9426e+001 1.8288e+006
5r-90 4.3200e+001 1.5984e+012 1.3345e+004 4 9377e+008
Y-90 4,3200e+001 15984e+012 1,3345e+004 4.9377e+008
Buildup
The material reference is : Shield 3
Integration Parameters
Z Direction 20
X Direction 20
Results
ner Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm? /sec MeV/em? /sec mR/hr mR/hr
Na Buildup With Buildup No Buildup With Buildup
0.03 h.666e+09 1.723e-21 1878e-21 1.708e-23 1.86le-23
0.04 2.542e+09 2.042e-08 2.406e-08 9.030e-11 1.064e-10
Q.05 3.060e+08 2.386e-04 3.067e-04 6.355e-07 8.170e-07
01 2.395e+09 1.428e+02 2.424e+02 2.185e-01 3.708e-01
0.2 4.043e+08 2.050e+02 3.907e+02 3.619e-01 6.896e-01
0.4 4.224e+07 6.042e+01 1.031e+02 1177e-01 2.010e-01




Page 2
DOS File: RMDSEXH4.MS5
Run Date: June 14, 2000

; RPP-6549
Run Time: 8:22:34 AM Revision O Page 11 of 21
Duration : 00:00:01
ner Activity Fluence Rate Eluence Rate Exposyre Rate Exposure Rate
MeV photons/sec MeV/em®/sec MeV/em®/sec mR/hr mR/hr
o Build With Buildup No Buildup With Buildup
05 1.282e+07 2.459e+01 3.976e+01 4.827e-02 7.802e-02
0.6 8.704e+10 2.110e+05 3.259%e+05 4,119e+02 6.361e+02
08 2.309e+09 8.044e+03 1.162e+04 1.530e+01 2.210e+01
10 2.228e+09 1.024e+04 1408e+04 1887e¢+01 2.595e+01
15 2.717e+Q9 2.03%+04 2.588e+04 3.431e+01 4,354e+01

TOTALS: 1.057e+11 2.501e+05 3.783e+05 4,811e+02 7.291e+Q2
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DOS File: RMDSEXHB.MSB

RPP-6549
Revision Q

MicroShield v5.05 (5.05-00043)
River Protection Project - Radiological Control

Run Date: June 14, 2000

Run Time: 7:14:01 AM
Duration : 00:00:06

Energy

MeV

0.03

004

005
01

Nuclide
Ba-137m
Co-60
Cs-137
Eu-154
5r-80
¥-50

Activity
photons/sec

5.666e+09
2.542e+09
3.060e+08
2.355e+09

Case Title: RMCSExhb

Description: RMCS Exhouster - Case 5
Geometry: 13 - Rectangular Volume

Length
Width
Height

#H1

X
72.39 cm
2ft45in

Shield Name
Scurce
Shield 1
Shield 2
Shield 3
Shield 4
Air Gap

Source Input

Grouping Method : Standard Indices

Number of Groups : 25

Lower Energy Cutoff : 0.015

Photons « 0.015 : Excluded

curies
2.6000e+000
1,1000e-002
2.7000e+000
1.6000e-001
4 3200e+001
4.3200e+001

Library : Grove

becquerels
9.6200e+010

4.0700e+008
9.9900e+010
5.9200e+009
1.5984e+012
1.5984e+012

Buildup

The material reference is :

X Direction
Y Direction
Z Direction

Fluence Rate

MeV/em® /sec

MNo Buildup
2.588e-20

1413e-07
1.322e-03
8.02%e+02

Integration Paremeters

Results

Fluence Rate

With Buildup
2.823e-20
1.663e-07
1.69%-03
1.391e+03

uCi/em’
7.5053e+001
3.3445-001
8.2093e+001
4 8648e+000
1.31352+003
1.3135e+003

Shieid 3

1.2375e+004
3.0374e+006
{.8000e+005
4.8599e+007
4.8599e+007

10

20
20

MeV/em®/sec

Exposure Rate
mR/hr

Ne Buildup
2.56be-2¢
6.247e-10
3522e-06
1.228e+00

Exposure Rate
mR/hr

With Buildup
2.798e-22
7.356e-10
4 526e-06
2.129e+00

Page 12 of 21 File Ref:
Date: 2/2000
By: B'
Checked: /it
Source Dimensions
56 896 cm 1f+104in
16.16 cm 4Qn
56.896 cm 1ft104in
Dose Points
Y Z
28.448 cm 5.08 cm
11.2 in 20in
Shields
Dimension Materiai Density
2007.04 in? HEPA 0.05
075 in Iron 7 86
425in Air 0.06122
25 in Iron 7.86
113 in Carbon 0.29
Air 0.00122
Bg/cm?
2.9249e+006



Page T2
BOS File: RMDSEXHS.MS5
Run Date: June 14, 2000 RPP-6549

Run Time: 7:14:01 AM Revision 0 Page 13 of 21
Duration : 00:00:06

ner Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/em® /sec MeV/em? /sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup

0.2 4.043e+08 1.249e+03 2.542e+03 2.205e+00 4 486e+00
04 4.224e+07 3.846e+02 7.097e+02 7.454¢-01 1.383e+00
05 1.282e+07 1.584e+02 2.756¢+02 3.110e-01 5.410e-01
06 8.704e+10 1.372e+06 2.270e+06 2.678e+03 4.431e+03
08 2.30%9e+09 5.303e+04 8.125e+04 1.00%e+02 1.546e+02
10 2.22Be+(]9 6.817e+04 9.904e+04 1.257e+02 1.826e+02
15 2.717e+09 1.381e+05 1,835e+05 2.323e+02 3.088e+02

TOTALS: 1.057e+11 1.634e+06 2.63%e+06 3.142e+03 5.085e+03




Page i1

DOS File: RMDSEXH6.MS5

RPP-6549
Revigion O

MicroShield v5.05 (5.05-00043)
River Protection Project - Radiological Control

Page 14 of 21

Run Date: June 14, 2000
Run Time: 8:27:45 AM

Duration: 00:00:01

Energx

0.03

0.04

0.05
o1
0.2
04

Nuclide
Ba-137m
Co-60
Cs-137
Eu-154
5r-90
¥-90

Activity
photons/sec

5.666e+09
2.542e+09
3.060e+08
2.395e+09
4.043e+08
4.224e+07

Case Title: RCMSExhé

Description: RCMS Exhauster - Case 6
Geometry: B - Rectangular Area - Horizontal

File Ref:
Date: __ & ! Zﬁ g 00
By:

Checked: 2P0 s)sfe

Source Dimensions

Length 56.896 cm 1f+104in
% Width 56.896 cm 1f+104in
Dose Points
X y 4
#1 72.387 cm 99.695 cm 28.448 cm
2ft45in 3ft33in 11.21in
Shields
Shield Name Dimension Material Density
Shield 1 075 in Iron 7.86
Shield 2 425in Air 0.00122
Shield 3 .25 in Iron 7.86
Shield 4 113in Carbon 02
Air Gap Air 000122
Immersion Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons « 0.015 : Excluded
Library : Grove
curies becquerels uCifem? Bg/em?
2.6000e+000 9.6200e+010 8.0317e+002 2.9717e+007
1.1000e-002 4.0700e+008 3.3980e+000 1.2573e+005
2.7000e+000 9.9900e+010 8.3407e+002 3.0860e+007
1.6000e-001 5.9200e+009 49426e+001 1.8288e+006
4,3200e+001 15984e+012 1.3345e+004 49377e+008
4,3200e+001 1.5984e+012 1.3345e+004 4.9377e+008
Buildup
The material reference is : Shield 3
Integration Parameters
Z Direction 20
X Direction 20
Results
FEluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV/cm?® /sec MeV/cm? /sec mR/hr mR/hr
Ne Buildup With Buildup No Buildup With Buildup
1580e-27 6.419e-24 1.566e-29 6.361e-26
1.717e-11 2.043e-11 7.595e-14 9.034e-14
2.903e-06 3.7992-06 7.735e-09 1.012e-08
3.311e+01 6.066e+01 5.066e-02 9.280e-02
7.686e+01 1.674e+02 1.357e-01 2.954e-01
2.54%e+01 5.015e+01 4966e-02 9.772e-02




Page 12
DOS File: RMDSEXH6.M55
Run Date: June 14, 2000 RPP-6549

Run Time: 8:27:45 AM Revision 0 Page 15 of 2t
Duration : 00:00:01

Energy Activity Eluence Rate Eluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/cm?/sec MeV/cm®/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
05 1.282e+07 1.063e+01 1.963e+01 2.086e-02 3.852e-02
Q.6 8.704e+10 9.286e+04 1.623e+05 1.813e+02 3.168e+02
0.8 2.309e+09 3.633e+03 5.8312+03 6.910e+00Q 1.109e+01
10 2.228e+09 4 710e+03 7.125e+03 8.68le+00 1.313e+01
15 2.717e+09 9.666e+03 1.330e+04 1.626e+01 2.238e+01

TOTALS: 1.057e+11 1.110e+05 1.888e+05 2.134e+02 3.639%e+02




Page i

DOS File: RMDSEXH7 M55

MicroShield v5.05 (5.05-00043)

River Protection Project - Radiological Control

RPP-6545
Revision 0 Page 16 of 21  File Ref:
Date:
By:

Run Date: June 14, 2000

Run Time: 8:11:06 AM
Duration: 00:00:01

Energy

MeV

.03

0.04

0.05
01
0.2
04

Nuclide
Ba-137m
Co-60
Cs-137
Eu-154
5r-90
¥-90

Activity
photons/sec

5. 666e+09
2.542e+09
3.060e+08
2.395e+09
4.043e+08
4 224e+07

Case Title: RCMSExh7

Description: RCMS Exhauster - Case 7
Geometry: 5 - Rectangular Area - Horizontal

[4d

Checked: _ 2aF e!.ano

Source Dimensions

Length 56.896 cm 1f+104 in
% Width 56.896 cm 11104 in
Dase Points
X Y Z
#1 72.387 cm 13335 ¢cm 28.448 cm
2ft45in 4f+45in 112in
Shields
Shield Name Dimension Material Density
Shield 1 075 in Iron 7.86
Shield 2 425in Air 0.00122
Shield 3 25 in Iron 7.86
Shield 4 113 in Carbon 02
Air Gap Air 0.00122
Immersion Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons < 0.015 : Excluded
Library : Grove
curies becquerels wifem? Bgq/em?
2.6000e+000 9.6200e+010 8.0317e+002 2.9717e+007
1.1000e-002 4 0700e+008 3.3980e+000 1.2573e+005
2.7000e+000 9.9300e+010 8.3407e+002 3.0860e+007
1.6000e-001 5.9200e+009 4.9426e+001 1.8288e+006
4 3200e+001 1,5984¢+012 1.3345e+004 49377e+008
4,3200e+001 1.5984e+012 1.3345e+004 4.9377e+008
Buildup
The material reference is : Shield 3
Integration Parameters
Z Direction 20
X Direction 20
Results
Fluence Rate Eluence Rate Exposurg Rate Exposure Rate
MeV/em? /sec MeV/cm?® /sec mR/hr mR/hr
No Buil With Buildup No Buildup With Buildup
1.035e-31 45%4¢-24 1026e-33 4 553e-26
1.717e-13 2.056e-13 7.594e-16 9.093e-16
1.840e-07 2.431e-07 4.901e-10 6.477e-10
1.351e+01 2.584e+01 2.067e-02 3.954e-02
4.291e+01 1.008e+02 7.573e-02 1,77%e-01
1.53%9¢+01 3.307e+01 3.000e-02 6.443e-02




Page 12

DOS5 File: RMDSEXH7.MSE
Run Dflfei June 14, 2000 RPP-6549

Run Time: 8:11:06 AM Revision O Page 17 of 21
Buration : 00:00:01

ner Activity Fluence Rate Fluence Rate Exposure Rate ' Exposure Rate
MeV photons/sec MeV/em?® /sec MeV/cm®/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
05 1.282e+07 6.526e+00 1.311e+01 1.281e-02 2.673e-02
0.6 8.704e+10 5.771e+04 1.092e+05 1.126e+02 2.132e+02
0.8 2.309e+09 2.298e+03 3.954e+03 4.370e+00 7.521e+00
10 2.228e+09 3.016e+03 4,84%9e+03 5.560e+00 8.939¢+00
15 2.717e+09 6.317e+03 9.119e+03 1.063e+01 1.534e+01

TOTALS: 1.057e+11 6.942e+04 1.273e+05 1.333e+02 2.453e+02




MicroShield v6.05 (5.05-00043)
River Protection Project - Radiclogical Control

RPP-6549 )
Page ! Revision 0 Page 18 of 21 File Ref:
DOS File: RMDSEXHB.MSE Date: 55555’”
Runh Date: June 14, 2000 By:
Run Time: 8:30:50 AM Checked: __ M sfie)w”
Duration : 00:00:01
Case Title: RCMSExh8
Description: RCMS Exhauster - Case 8
Geometry: 5 - Rectangular Area - Horizontal
Source Dimensions
v % Length 56.896 cm 14104 in
Width 56.896 cm 1ft104in
Dose Points
X ¥ Z
#1 72387 cm 99695 cm 28.448 cm
2ft45in 3ft3.3in 11.2in
Shields
Shield Name imension Materidl Density
Shield 1 075 in Iron 7.86
Shield 2 425 in Air 0.00122
Shield 3 25in Iron 7.86
Shield 4 113 in Carbon 0.2
Air Gap Air 0.00122
Immersion Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons <« 0.015 : Excluded
Library : Grove
Nuclide curies becquerels Cifem? Bg/em?
Ba-137m 2.6000e+000 9.6200e+010 8.0317e+002 2.9717e+007
Co-60 1.1000e-002 4.0700e+008 3.3980e+000 1.2573e+005
Cs-137 2.7000e+000 9.9900e+010 8.3407e+002 3.0860e+007
Eu-154 1.6000e-001 5.9200e+009 49426e+001 1.8288e+006
5r-90 4,3200e+001 1.5984e+012 1.3345e+004 4,9377e+008
¥-90 4.3200e+001 1.5984e+012 1.3345e+004 4.9377e+008
Buitdup
The material reference is : Shield 3
Integration Parameters
Z Direction 20
X Direction 20
Results
Energy Activity Flugnce Rate Eluence Rate Exposure Rate Exposure Rate
MeV pheotons/sec MeV/cm?/sec MeV/cm? /sec mR/hr mR/hr
No Buildup With Buildyp No Buildup With Buildup
0.03 5.666e+0% 1580e-27 6.419¢-24 1566e-29 6.361e-26
0.04 2.542e+09 1717e-11 2.043e-11 7.595e-14 9.034e-14
0.05 3.060e+08 2.903e-06 3.799e-06 7.735e-09 1.012e-08
01 2.395e+09 3.311e+01 6.066e+01 5.066e-02 9.280e-02
Q.2 4.043e+08 7.686e+01 1.674e+02 1.357e-01 2.954e-01
04 4.224e+07 2.549e+01 5,015e+01 4.966e-02 9 772e-02




Page 12
DOS File: RMDSEXH8.M55
Run Date: June 14, 2000

RPP-6549
Run Time: 8:30:58 AM Revision O Page 19 of 21
Duration : 00:00:01
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/em?® /sec MeV/cm?®/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.5 1.282e+07 1.063e+01 1.963e+01 2.086e-02 3.852e-02
06 8.7C4e+10 9.286e+04 1.623e+05 1813e+02 3.168e+02
08 2.309e+09 3.633e+03 5.831e+03 6.910e+00 1.109e+01
10 2.22Be+Q9 4.710e+03 7.125¢+03 8.681e+00 1.313e+01
15 2.717e+09 9.666e+03 1.330e+04 1626e+01 2.238e+01

TOTALS: 1057e+11 . 1.110e+05 1.888e+05 2.134e+02 3.63%+02




MicroShield v5.05 (5.05-00043)
River Protection Project - Radiolegical Control

RPP -6549
Page i1 Revision 0 Page 20 of 21 File Ref:
DOS File: RMDSEXHI.MSE Date: 2/2000
Qun Date: June 14, 2000 By:

Run Time: 7:30:38 AM Checked: _ Am" ¢ lof¢

Duration : Q0:00:07
Case Title: RMCSExh9
Description: RMCS Exhauster - Case 9
Geometry: 13 - Rectangular Voiume

Source Dimensions

Length 56.896 cm 11104 in
Width 10.16 cm 40 in
Height 56896 cm 1ft104in
Dose Points
X Y Z
#1 72.39 cm 28.448 cm 5.08 cm
2ft45in 11.2 in 2.0in
Shields
Shield Name Dimension Material Density
Source 2007.04 in” HEPA 0.05
Shield 1 075 Iron 7.Bé
Shield 2 425 in Air 0.00122
Shield 3 2Z5in Iron 7.86
Shield 4 113 in Carbon 0.29
J/A Air Gap Air 0.00122
Source Input
Grouping Method : Standard Indices
Number of Groups : 25
Lower Energy Cutoff : 0.015
Photons ¢« 0,015 : Excluded
Library : Grove
Nuclide curies becqguerels uCi/em’ Bg/cm’?
Ba-137m 2.6000e+000 G 6200e+010 7.9053e+001 2.9249e+006
Co-60 1.1000e-002 4.0700e+008 3.3445e-001 12375e+004
Cs-137 2.7000e+000 & 9900e+Q10 8.2093e+001 3.0374e+006
Eu-154 1.6000e-001 5.9200e+009 4 8648e+000 1 8000e+005
Sr-90 4.3200e+001 15984e+012 1.3135e+003 4.8599e+007
¥-90 4.3200e+001 1.5%84e+012 1.3135e+003 4.859%e+007
Buildup
The material reference is : Shield 3
Integration Parameters
X Direction 10
Y Direction 20
Z Direction 20
Results
Energy Activity Fluence Rate Fluence Rate Exposure Rate Exposure Rate
MeV photons/sec MeV/em?/sec MeV/cm? /sec mR/hr mR/hr
MNo Buildup With Buildup No Buildup With Buildup
003 5. 666e+09 2.588e-20 2.823e-20 2.56be-22 2.798e-22
004 2.542e+09 1413e-07 1663e-07 6.247e-10 7 356e-10
005 3.060e+08 1.322e-03 1.699e-03 3.522e-06 4526e-06
01 2.395e+09 8.02%9e+02 1.391e+03 1.228e+00 2.129e+00



Page 2
DOS File: RMDSEXHI MS5
Run Date: June 14, 2000 RPP-6849

Run Time: 7:30:38 AM Revision 0 Page 21 of 21
Duration: 00:00:07
Energy Activity Eluence Rate Fluence Rate Exposure Rote
MelV photans/sec MeV/em® /sec MeV/em?*/sec mR/hr
Mo Bui With Buildyp N Buildup
02 4.(43e+08 1,24%9¢+03 2.542e+03 2.205e+00
G4 4.224e+07 3.846e2+02 7.0972+02 7 494e-01
a5 1.282e+07 1584e+02 2.756e+02 3.110e-01
0.6 8.704e+10 1,372e+06 2.270e+06 2.678e+03
08 2.30%2+09 5.303e+04 8.125e+04 1.00%e+Q2
10 2.228e+09 6 817e+04 9.904e+04 1.257e+02
15 2.717e+09 1.3812+05 1.835e+05 2.323e+02
TOTALS: 1057e+11 1634e+06 2.63%9%e+0% 3.142e+03

Exposure Rate
mR/he
With Buildup
4 486e+00
1.383e+Q0
5.410e-01
4.431e+03
1.546e+02
1826e+02
3.08Be+02

5.085¢+03



